A coronary artery aneurysm is an uncommon disorder and is seen as a characteristic dilatation of a localized portion of the coronary artery. Clinical manifestation of a coronary artery aneurysm varies from an asymptomatic presentation to sudden death of a patient. Although coronary aneurysms are typically diagnosed by the use of coronary angiography, a new generation of coronary 64-slice multidetector computed tomography (64-MDCT) scanners have successfully been used for evaluating this abnormality in a noninvasive manner. In the present case, we performed coronary 64-MDCT scanning preoperatively and postoperatively on a patient with multiple giant coronary aneurysms. The use of coronary 64-MDCT may provide an evaluation technique not only for diagnosis but also for followup after surgery for this condition.
INTRODUCTION
A coronary artery aneurysm is defined as a focal dilatation that exceeds 1.5 times or more the diameter of the adjacent normal coronary artery. It is a rare clinical entity, 1 and conventional coronary angiography remains the standard reference technique for the diagnosis of coronary aneurysms. However, it is only valuable for identifying intravascular characteristics that are detected after contrast dye injection and its use provides only limited anatomic information about coronary aneurysms. Recently, the development and utilization of widely performed coronary 64-MDCT provide high quality 2-dimensional and threedimensional images that allow a precise evaluation of coronary aneurysm size, morphology, location, and the amount of thrombus and calcification. We present a case of multiple giant coronary aneurysms that presented with angina pain, evaluated by the use of coronary 64-MDCT imaging before and after surgical treatment.
CASE REPORT
A 66-year-old man with a history of type 2 diabetes mellitus and bronchial asthma presented with Canadian Cardiovascular Society Functional Classification Class III angina. One month earlier, the patient was admitted after a transient ischemic attack. Coronary 64-MDCT (Aquilion 64, Toshiba Medical Systems) was performed to define the cardiac mass and evaluate ischemic heart disease. Routine preparation of the patient for coronary 64-MDCT included administration of an oral dose of 75 mg of atenolol 1 hour prior to the examina- tion, when the heart rate was up to 65 beats per minute, and administration of a sublingual dose of nitroglycerin (0.6 mg) prior to scanning.
The coronary 64-MDCT showed the presence of three giant aneurysms-2 aneurysms from the left circumflex artery (LCX) and one aneurysm from the ramus intermedius (Fig. 1A) . The 2 smaller aneurysms did not show the presence of a gross thrombus ( Fig. 1a and 1b) . The largest aneurysm was measured 3.0 × 3.5 cm, and was filled with thrombus in an aneurismal sac (Fig. 1c) . In addition, 64-MDCT imaging revealed poor wall delineation and reduced blood flow in the distal portion of the vessel. The routine transthoracic echocardiography (TTE) showed the presence of a round, spherical, and inhomogenous mass (3.20 × 3.10 cm) at the left atrial appendage site (Fig. 1B) , accompanied by moderate left ventricular systolic dysfunction (ejection fraction: 43%) and akinesis of the posterolateral and inferior wall from the base to the apex. The transesophageal echocardiography showed the presence of a round mass compressing the left atrial appendage (3.20 × 3.13 cm) that exhibited well-defined inhomogenous and hyperechogenic characteristics. A subsequent coronary angiography examination also identified the presence of 3 aneurysms: The two smaller aneurysms showed smooth vessel contours and homogenous contrast filling ( Fig. 2A and 2B) , and the largest aneurysm of the LCX (3.15 × 3.17 cm) showed partial and irregular contrast staining along the vessel wall and the aneurysm was filled with thrombus (Fig. 2C) .
A treadmill test was performed, and chest pain was reproduced in the patient. The treadmill test demonstrated 2 mm of ST depression in leads II, III and aVF. We decided to perform surgical revascularization with a surgical resection of the aneurysms, because the patient complained of effort angina. The patient was referred to the Department of Cardiovascular Surgery and underwent coronary artery bypass graft (CABG) surgery with the removal of the aneurysms. Saphenous vein grafts were connected in the distal ramus and distal LCX. The aneurysms were ligated proximally and distally, and were then completely resected. The pathology of the resected aneurysm sac was atherosclerosis with thrombosis. The patient received a follow-up coronary 64-MDCT examination 2 weeks after the CABG. The follow-up 64-MDCT showed no aneurysms present with good vein grafts and blood flow (Fig. 3) . A follow-up TTE performed after 6 months demonstrated mild left ventricular systolic dysfunction (ejection fraction: 47%) and severe hypokinesis of the posterolateral and inferior wall from the base to the apex. The patient received follow-up at the outpatient clinic and presented no angina symptoms.
DISCUSSION
The incidence of a coronary artery aneurysm is thought to occur in less than 5% of patients, but the reported incidence varies. 2 The Coronary Artery Surgery Study Registry reported an angiographic incidence of 4.9% among a group of 20,087 patients. 3 Most coronary aneurysms are of atherosclerotic origin, and develop in the native coronary artery adjacent to atheroma. Kawasaki's disease is also an another cause of coronary aneurysms. 4 Patients with coronary aneurysms can be symptomatic or asymptomatic. Although the clinical manifestation of a coronary aneurysm is usually asymptomatic, patients may present with angina, myocardial infarction (MI), 5 sudden cardiac death, 6 and congestive heart failure that can be caused by aneurysm or comorbid coronary artery disease. Rupture of the aneurysm into the pericardium and fistula formation into an adjacent cardiac chamber may rarely occur, however, require prompt surgical intervention. 7 The differential diagnosis of a coronary artery aneurysm includes an aneurysm of the myocardium, posttraumatic pseudoaneurysms of the ascending aorta or the pulmonary trunk, a primary tumor of the heart and a thymoma. 8 The risk of aneurysm rupture is associated with size, as large aneurysms have more pressure according to Laplace's law. 9 Due to the rare occurrence, standard treatment of a coro-nary aneurysm has not yet been determined. When there is an evidence of ischemia, multiple surgical strategies, including proximal and distal ligation of an aneurysm with coronary artery bypass grafting, aneurysm resection with direct end-to-end anastomosis and reverse saphenous vein interposition grafting, have been performed. 10 In addition, endovascular approaches, such as graft stenting and coil embolization, have been introduced. 11 Surgical treatment of a coronary aneurysm should be determined by physical characteristics of the aneurysm, including size, presence of a rupture or fistula, and obstruction. The prognosis of a coronary artery aneurysm is associated with the severity of concomitant coronary disease, and no significant difference in survival rate has been noted between cases with and without a coronary artery aneurysm. 3 However, an excellent outcome of surgically treated coronary artery aneurysms has been reported in patients with significant coronary stenosis or angina. 12 Although coronary angiography is still the gold standard for coronary aneurysm, 64-MDCT may be equivalent or better diagnostic tool, as described in a recent case report. 13 The use of 64-MDCT allows more accurate delineation of the size and peculiar shape of an aneurysm than the use of coronary angiography. Furthermore, the use of 64-MDCT provides multiplanar and volumetric images that may be valuable in preoperative decision making by displaying the spatial relationship of the aneurysms, large vessels, and the heart, and also provides information regarding the extent of a thrombus and the extent of luminal blood flow.
In conclusion, 64-MDCT is considered as a useful technique for characterizing the nature and components of coronary aneurysms, and seems to provide reliable anatomical information for both preoperative evaluation as well as postoperative follow-up.
